Melatonin attenuates methamphetamine-induced reduction of tyrosine hydroxylase, synaptophysin and growth-associated protein-43 levels in the neonatal rat brain.
Methamphetamine (METH) is a most commonly abused drug which damages nerve terminals by causing formation of reactive oxygen species (ROS), apoptosis, and finally neuronal damage. Fetal exposure to neurotoxic METH causes significant behavioral effects. The developing fetus is substantially deficient in most antioxidative enzymes, and may therefore be at high risk from both endogenous and drug-enhanced oxidative stress. Little is known about the effects of METH on vesicular proteins such as synaptophysin and growth-associated protein 43 (GAP-43) in the immature brain. The present study attempted to investigate the effects of METH-induced neurotoxicity in the dopaminergic system of the neonatal rat brain. Neonatal rats were subcutaneously exposed to 5-10mg/kg METH daily from postnatal day 4-10 for 7 consecutive days. The results showed that tyrosine hydroxylase enzyme levels were significantly decreased in the dorsal striatum, prefrontal cortex, nucleus accumbens and substantia nigra, synaptophysin levels decreased in the striatum and prefrontal cortex and growth-associated protein-43 (GAP-43) levels significantly decreased in the nucleus accumbens of neonatal rats. Pretreatment with 2mg/kg melatonin 30 min prior to METH administration prevented METH-induced reduction in tyrosine hydroxylase, synaptophysin and growth-associated protein-43 protein levels in different brain regions. These results suggest that melatonin provides a protective effect against METH-induced nerve terminal degeneration in the immature rat brain probably via its antioxidant properties.